Abstract. We deal with the functional equations
Introduction
Kuczma in the paper [2] gave general solutions of the equations
f (x) − f (y) = (x − y)ϕ(x)ϕ(y), x,y ∈ A, xf (y) − yf (x) = (x − y)ϕ(x)ϕ(y), x,y ∈ A,
where A ⊂ F is a subset of a commutative field containing at least two elements and f, ϕ : A → F . Sahoo and Riedel in their monograph [3] Also the present author dealt with the Sahoo-Riedel equation in [1] . There the equations were considered for functions defined in a real interval I. In the present paper we extend the above results to the case of more complicated equations and functions defined in subintervals of R.
Preliminaries
In the sequel I ⊂ R denotes an arbitrary interval with positive length.
Assume that functions f, g : I → R, φ :
(2.1) 
Functions F, G, Φ are then defined in a neighbourhood of zero. Therefore, we can assume without loss of generality that 0 ∈ int I. Remark 2.2. Let us observe that if the equation
is satisfied then also the equation
holds true. Similarly, if Eq. (2.1) is satisfied then also the equation
(2.5)
Let us take an arbitrary y 0 ∈ I and put y = y 0 in (2.5). We have
On Sahoo-Riedel equations again 183
Inserting (2.6) into (2.5) we obtain
After a simple calculation we get for β := 2(g(
and from (2.6) and (2.4)
where α, β, γ are arbitrary constants.
Using Remark 2.2 we immediately get the following.
if and only of
.7) if and only if
In both cases α, β, γ are arbitrary constants. Remark 2.3. The solution of Eq. (2.3) presented in Lemma 2.1 is exactly the one occurring when I ∈ R (see [3, Theorem 3.10] ). An analogous situation occurs while dealing with Eq. (2.7) in the case where 0 ∈ I. Now let us consider the equation Indeed, from (2.8) we easily get (after interchanging x and y) that
Suppose that neither ϕ = 0 nor ψ = 0. In particular then ψ(y 0 ) = 0 for some
which would yield ϕ = 0. Thus we may assume that ϕ(y 0 ) = 0, and ultimately,
easily follows. 
Main results
where x 0 ∈ I and β, γ, η, μ, a, c are arbitrary constants;
for some constants α, β, γ, η, μ, c, α = 0. If I ⊂ R then for some α ∈ I functions ϕ, ψ, f, g have the following form
where A := a − α, a, c, b, β, γ, η, μ are arbitrary constants. Conversely, functions given by the above formulas satisfy (2.8).
Proof. An easy though tedious calculation shows that the functions given by If ϕ = 0 or ψ = 0 the problem is reduced to (2.3). From Remark 2.1 it follows that we can assume that 0 ∈ int I. We can also assume that
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Indeed; from (2.8) and (3.1) we have
Eq. (3.2) is now of the form
Putting y = 0 in (3.4) we get
Substituting (3.5) into (3.4) we obtain
After some simple calculations we get
Dividing both sides of (3.6) by xy we have
Then (3.7) has now the following form
(see [2] ). In particular, for a fixed y 0 ∈ I \ {0} we obtain Then we get from (3.10) that
and from (3.9)
Thus if there exists x 0 ∈ I \ {0} such that ϕ 2 (x 0 ) = 0, then ϕ 2 (x) = 0 for x ∈ {0, x 0 }. Using (3.8) and (3.3) we get
where a and γ are some constants. From (3.3) we have
and for g(0) = η, f (0) = μ we get assertion (i).
(B) We can assume that for every y ∈ I \ {0}
Putting (3.10) into (3.9) we get for x, y ∈ I \ {0} and a fixed y 0 ∈ I \ {0} It follows from (3.8) and (3.10) that for every
where γ := g 2 (y 0 ) − y 0 α 2 , and α = 0 is an arbitrary constant. Using (3.3) we get (ii). (II) We can assume that
From (3.12) we get
where γ = 0 is an arbitrary real number. It means that
, y ∈ I \ {0, y 0 , y 0 − γ}.
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If I ⊂ R and α := y 0 − γ ∈ I then from (3.8) and (3.10) we obtain
where a := y 0 , b := ϕ 2 (y 0 ) are arbitrary constants. After simple calculations using (2.3) we get (iii).
Now we will present the results concerning the equation 
where a, c, β, η, γ, μ and x 0 ∈ I are arbitrary constants;
